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Description 

TECHNICAL FIELD 



The present invention relates to a herbicidal composition containing a f luoropropylthiazoline derivative and a cer- 
tain'type of herbicide as active ingredients. ; / 

BACKGROUND ART \ ' 
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Many years of research and development of herbicides brought a great variety of chemicals into practical use, and 
these herbicides have contributed to labor saving in weed control and the improvement in the productivity of farm and 
. garden crops. Even in these days, development of new chemicals having more excellent herbicidal properties is still 
demanded. As agricultural and horticuttural herbicides, chemicals which selectively control the target weeds at low 
doses without showing phytdtoxicity to crop plants are particularly desired. However, no existing chemicals satisfy all 
these desired, conditions. ; . 

The compound represented by the following formula (1) in the present invention [hereinafter referred to as com-, 
pound (1)], which was disclosed in Internationa! Patent Application PCT/JP95/00011, is a herbicide which shows an 
excellent herbicidal effect on Graminaceous weeds such as wild oat and fc>lackgrass and broad-leaved weeds such as 
corhmon lambsquater. common chicKweed; kedlock and slender amaranth at low doses in foliage treatment and is feiirly 
safe for sugar beet, but does not have much effect on some broad-leaved weecb. 
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Oh the other hand, the compound represented by the following formula (2) [hereinafter referred to as compound 
(2)]. the compound represented by the formula (3) [hereinafter referred to as compound (3)], the compound represented 
by the formula (4) [hereinafter referred to as compound (4)], the compound represented by the formula (5) [hereinafter 
referred to as compound (5)] and the compound represented by the fpi^mula (6) [hereinafter referred, to as compound 
(6)] are already known and in practical use as herbicides for sugar beet, but have a drawt>ackthat th^ doni have much 
effect ori Graminaceous weeds or some broad-leaved weeds. . 
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20 DISCLOSURE OF THE INVENTION 

The present Inventors found combined use of compound (1) and at least one compound selected from the group 
consisting of compound (2), compound (3). compound (4), compound (5) and compound (6) not only compensates for 
the drawbacks of the individual compounds used In single formulation but also enables reduction in the application dose 
25 and simultaneous control of Graminaceous weeds and broad-leaved weeds. The present Invention has been accom- 
plished on the basis of this discovery. 

The common name of compound (2) in the present invention is phenmedipham, the common name of compound 
(3) is ethofumesate. the common name of compound (4) is chloridazon. the common name of compound (5) is meta- 
mitron, and the common name of compound (6) is trif lusulfuron-methyl (test name DPX-66037). 
30 In addition to compound (2). compound (3), compound (4). compound (5) and compound (6). the following corn- 
pounds may be mentioned as a herbicide which can be used in combination with compound (1). Examples of such for- 
mulations will be given later in Formulation Examples 26 to 39. 

It is also possible to add one or two of the following compounds to a mixture of compound (1 ) and at least one com- 
pound selected from the group consisting of connpound (2), compound (3), compound (4), compound (5) and com- 
35 pound (6). 

Desmedipham (common name), cycloate (common name), diallate (common name), lenacil (common name). 
TCA, pebulate (common name), endothal (common name). EPTC. fluazifop-P-butyl (common name), sethoxydim 
(common name), haloxyfbp-methyl (common name), quizalofop-ethyl (common name), trifluralin (common name), diet- 
hatyl-ethyl (common name) and the like may be mentioned. Examples of such formulations will be given later In Forma- 
40 tion Examples 40 to 56. 

Addition of such a chemical to compound (1) or to a mixture of compound (1) and one of compounds (2) to (6) is 
expected to lead to. for instance, a broad weeding spectrum, a reduced application dose and persistent herbicidal 
effect. 

In the present invention, compound (1) and one of compounds (2) to (6) are used in an appropriate ratio selected 
45 from such a range that the two chemicals do not impair each other's performance. 

For example, one of compounds (2) to (6) is used preferably in an amount of from 0.01 to 500 parts by weight more 
preferably from 0. 1 to 1 00 parts by weight per 1 part by weight of compound (1). 

When the herbicidal composition of the present invention is used as a herbicide, it is usually mixed with a suitable 
carrier, for instance, a solid carrier such as clay. talc, bentonite. diatomaceous earth or white carbon, or a liquid carrier 
so such as water, an alcohol (such as isopropanol, butanol. benzyl alcohol or furfuryl alcohol), an aromatic hydrocartX)n 
(such as toluene or xylene), an ether (such as an anisole). a ketone (such as cyclohexanone or isophorone), an ester 
(such as butyl acetate), an acid amide (such as N-methylpyrrolidone) or a halogenated hydrocarbon (such as chlo- 
robenzene). If desired, a surfactant, an emulsrfier. a dispersing agent, a penetrating agent, a spreader, a thickener, an 
antifreezing agent, an anticaking agent or a stabilizer may be added to prepare an optional formulation such as a liquid 
55 formulation, an emulsifiable concentrate, a wettable powder, a dry flowable. a flowable. a dust or a granule. 

The herbicidal composition of the present invention is fairly safe for sugar beet and effectively controls Gramina- 
ceous weeds and broad-leaved weeds, which are harmful to cultivation of sugar beet. 

Now. examples of formulations of the herisicidal composition of the present invention will be given below. However, 
it should be understood that the present invention is by no means restricted to such specific examples. 
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In the following, "parts*' means "parts by weight". 
[Formulation Example 1] Wettable powder 
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15 



Compound (1) 
Compound (2) 

Zeekllte PFP (Tradenanie for a kaplin-type clay, manufactured by ZeeWite Industries, Co., Ltd.) 

Sorpol 5050 (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., Ud.) 

Lunbx 1 0ObC (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co. , Lid.) 

Carplex #80 (anticaWng agent) (Tradename for a white cartx)n, manufactured by Shionogi Pharmaceu- 
tical Co., Ltd.) 



3.5 parts 
28 parts 
61 .5 parts 

2 parts - 

3 parts 
2 parts . 



20 



. The above ingredients were homogeneously pulverized and mixed to form a wettable powder. 
[Formulation Exanriple 2] Wetfable powvder . 



25 



30 



35 



Compound (1) : / ^ : ' • • . . V. : I i part 

Compound (3) V I ' 30 parts 

ZeeWite PFP (Tradename for a kaolin-type clay, manufactured by ZeeWite Industries, Co., Ltd.) 62 parts 

Sorpol 5050 (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.) 2 parts 

Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.) 3 parts 

Carplex #80 (anticaWng agent) (Tradename for a white cart)on. maniriactured by Shionogi Pharmaceuti- 2 parts 
calCo., Ltd.) 



:40 



The above ingredients were homogeneously pulverized and mixed to form a wettable powder. 
[Formulation Example 3] Wettable powder 



45 



so 



55 



Compound (1) 
Compound (4) 

ZeeWite PFP (Tradename for a kaolin-type clay, manufactured by ZeeWite Industries, Co. , Ltd.) 

Sorpol 5050 (Tradename for an anioriic surfactant, manufactured by Toho Chemical Industry Co., Ud.) 

Lunox 1 0OOC (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Ca , Ud.) 

Carplex #80 (anticaWhg agent) (tradename for a white carbon, manufactured by Shionogi Pharmaceu- 
tical Co , Ltd.) 



0.5 part 
30 parts 
62.5 parts 

2 parts 

3 parts 
2 parts 



The above ingredients were homogeneously pulverized and mixed to form a wettable powder. 
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[Formulation Example 4] Wettable powder 
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15 



Compound (1) 
Compound (5) 

Zeetdite PFP (Tradename for a kaolin-type clay, manufectured by ZeeMite Industries, Co., Ltd.) 
Sorpol 5050 (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co.. Ltd.) 
Lunox 1000G (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co.. Ltd.) 
Carplex #80 (anticaking agent) (Tradename for a white carbon, manufactured by Shiohogi Pharmiaceu- 

lical •co:;"Ltd.)' ^ '"^ ^ "^^^^ ....^ .... _ .^^ 



0.5 part 
30 parts 
62.5 parts 

2 parts 

3 parts 
2 parts 



The above ingredients were homogeneously pulverized and mixed to form a wettable powdjer. 
20 [Formulation Example 5] Wettable powder 
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30 



35 



40 



Compound (1) 
CompourxJ (6) 

ZeeWite PFP (Tradename for a kaolin-type clay, manufactured by ZeeWite Industries, Co., Ltd.) 

Sorpol 5050 (tradenarne for ah anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.) 

Lunox 1000C (Tradename tor an anionic surfactant, manufactured by Toho Chemical Industry Col. Ltd.) 

Carplex #80 (anticaking agent) (Tradename for a white caitx>n. manufactured by Shionogi Pharmaceuti- 
cal Co.. Lid.) 



15 parts 
15 parts 
63 parts 

2 parts 

3 parts 
2 parts 



The above ingredients were homogeneously pulverized and mixed to form a wettable powder.- 
[Formation Example 6] Emulsif table concentrate 
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50 



Compound (1) 
compound (2)- 
Xylene 
Isophorone 

Sorpol 3005X (Tradename for a mixture of nonionic and anionic surfoctants. manufactured by Toho 
Chemical Industry Co.. Ltd.) 



0.5 part 
-4parts— 
74.5 parts 
15 parts 
6 parts 



55 



The above ingredients were homogeneously pulverized and mixed to form an emulsif iable concentrate. 
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[Formation Example 7] Emulstfiable concentrate 
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20 



Compound (1) 

corhpound (3) . *; * 

Xylene ' . ' ' ■• ■ _ . . - 

Isophbrone . 

Sorpol 3005X (Tradename for a mixture of nonionic and anionic surfactants, manufactured by Toho 
Chemical Industry Co., Ltd.) . 



0.2 part 
6 parts 
72.8 parts 
15 parts 
6 parts 



The above ingredients were homogeneously pulverized and mixed to form an emulsifiable concentrate. 
[Formation Example 8] Emulsifiiable concentrate 



25 



30 



Compound(1). ^ 
compound (4) 

Xylene " ' 

Isophorone * \ 

Sorpol 3005X (Tradename for a mixture of nonionic and anionic surfactants, manufactured by Toho 
Chemicallndustry Co., Ltd.) - 



,0.1 part, 
6 parts 
72.9piaLrts 
15 parts 
6 parts 



35 The above ingredients wiere hohTOgeneous^ 

[Formation Examples] Erhulsifiable 'concentrate : 



40 



45 



SO 



Compound (1) 
compound (5) 

Xylene . 
Isophorone 

Sorpol 3005X (Tradename for a mixture of nonionic and anionic surfactants, manufactured by Toho 
Chemical Industry Co.. Ltd.) 



0.1 part 
6 parts 
72.9 parts 
15 parts 
6 parts 



The above ingredients were homogeneously pulverized and mixed to form ah emulsifiable concentrate. 
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[Formation Example 10] Emulsifiable concentrate 



10 



15 



20 



Compound (1) 
compound (6) 
Xylene 
Isophorone 

Sorpol 3P05X (Tradename for a mixture of nonionic and anionic surfactants, manufactured by Toho 
Chemicajlndustry Co., Ltd.) 



2.5 parts 
2.5 parts 
74 parts 
15 parts 
6 parts . . 



The above Ingredients were homogeneously pulverized, and mixed to form an emulsifiable concentrate. 
[Formulation.Example 11] Flowable 
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30 



35 



Compound (1) 
Compound (2) 

Agrizole S-71 1 (Tradename for a nonionic surfactant, manufactured by Kao Corporation) 

Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., 
Ltd.) ' 

1% Rodopol water (tradename for a thlcken,^r, manufactured by Rhdne-Poulenc) 

Ethylene glycol (anti-freezing agent) 

Water 



5 parts 
40 parts 
8 parts 
0.5 part 

20 parts .. 
8 parts . 
18.5 parts 



The above ingredients were homogeneously mixed to form a flowable. 
40 [Formulation Example 12] Flowable 



45 


Compound (1) . , , „ - . _ . . 


J.5parts 




Compound (3) 


45 parts 




Agrizole S-71 1 (Tradename for a nonionic surfactant, manufactured by Kao Corporation) 


8 parts 


SO 


Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.) 


0.5 part 


1% Rodopol water (Tradename for a thickener, manufactured by Rhdne-Poulenc) 


20 parts 




Ethylene glycol (anti-freezing agent) 


8 parts 




Water 


17 parts 



55 



The above ingredients were homogeneously mixed to form a flowable. 
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Compound (1) 


0 75 part 




Compound (4) . ' 


45 parts 




Agrizole S-71 1 (Tradename for a nonionic surfactant, manufactured by Kao Cbrppratjon) - 


Spans 


TO 


Lunox.lOOOC (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co.. 

Ltd.)..^ • 'V"' • ■ , ■ ■ ' • / ^ 


0.5 part 




1% Rcxdopol water (Tradename for a thicke^^ . 


20 parts 


15 


Ethylene alvcol ^anti-frpp^inn anpnt^ 


8 parts - 




vvaier 


17.75 parts 


20 : 


: • * ■ " ; . ■ * ■'• ■ • .• ■•■ ' / . " ■ . ' : 

The above ingredients were honiogeneously mixed to form a flowable. 




25 . 


[Formulation Example 14] Flowable 






•Compound (1) . . : . ; • 


'0.75 part 




Compound (5) : ' ' 


: 45 pans 


30 


Agrizole S-711 (Tradename for a nonionic surfactant, rnanufactured by Kao Corporation) ; 


8 parts 




Lunpx IOOOC (Tradename for an anionic surfactant,manufactured by Toho Chemical Iridustry Co., 

um:) ' : y -■• • ; ■ : . : \ *• \ ■ "j , . - :; : V 


0.5 part 




1% Rodopol water (Tradename for a thickener, manufactured by Rhone-Poulenc) 


20 parts 




Ethylene glycpl (anti-fi^eezihg agent) , \ 


8 parts 




"V\teter:. ; / •, " r. - -r 


17.75 parts . 



40 .\ ' - ■ - " ': .^ . '■■ ' ^' ^' . 

The above ingredients were homdgeri^ • . 
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[Formulation Example 15] Flowable 
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30 



Compound (1) 
Compound (6) ' 
Agrlzole S-71 1 

(Tradename for a ndnionic surfectant. manufactured by Kao Corporation) 

Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., 
Ltd.) . • . 

" ' 1%"R6dop6l »«teK(Trad€m^^^ * ^ - 

Ethylene glycol (anti-freezing agent) 

Water 


20 parts 
20 parts 
8 parts 

0.5 part . 

20 parts " 
8 parts 
23.5 parts . 


The above ingredients were homogeneously mixed to form a flovt^U^^ - * . 
[Formulation Example 16] Granular wettable powder (dry flowable) 


Compound (1) ; . 
Compound (2) ' 

Isoban No. 1 (Tradename for an anionic surfactant, manufactured by Kuraray Isoprene Chemical Co., 
Ltd.) 

Vanilex N (Tradename for ah anionic surfactant, manufactured by Sanyo- Kokusaku Pulp Co. Ltd.) 
Carplex #80 (Tradename for a white carbon, manufactured by Shionogl Pharmaceutical Co., Ud.) 


8 parts 
64 parts 
10 parts 

5 parts 
13 parts 


The above ingredients were honrK>geneously pulverized and mixed to form a dry flovv^ 
[Formulation Example 1 7] Granular wettable powder (dry flowable) 


Compound (1) 
Compound (3) 

Isoban No. 1 (Tradename for an anionic surfoctaht. manufactured by Kuraray Isoprene Chemical Co., 
Ltd.) 

Vanilex N (Tradename for an anionic surfactant, manufactured by Sanyo-Kokusaku Pulp Co. Ltd.) 
Carplex #80 (Tradename for a white carbon, manufactured by Shionogi Pharmaceutical Co., Ltd.) 


2.5 parts 
75 parts 
10 parts 

5 parts 
7.5 parts 


> 

The above ingredients were homogeneously pulverized and mixed to form a dry flowable. 
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[Formulation Example 18]. Granular wettable powder (dry flowable) 



10 



15 



20 



Compound.(l) . ^ 1.2 parts 

Cdmpound'(4) ' 72parts 

Isoban No. 1 (Tradename for an anionic surfactant, manufactured by kuraray Isoprene Chemical Co. . 10 parts 

Ltd.) ■ , ' . r , 

Vanilex N (Tradename for an anionic surfactant, manufactured by Sanyo-Kokusaku Pulp Co. Ltd.) 5 parts 

Carplex #80 (Tradename for a white carbon, manufactured by Shionogi Pharmaceutical Co., Ltd.) , 1 1 .8 parts 



; The above ingredients were homogeneously pulverized and mixed to form a dry f Ipwable. 
[Formulation Exanipie 19] Granular wettable powder (dry flo^ 



25 



30 



Confpound(l) ;i.2:parts:. 

Compound(5) 72parts 
Isoban Klo. 1 (Tradename for ah anionic surfactant, manufactured by Kuraray Isoprene Chemical Co.. 10 parts 

Ltd.) ; . . " ' 

Vanilex N (Tradename for an anionic surfactant, manufactured by Sanyo-Kokusaku P'ulp Co. Ltd.) 5 parts 
Carplex #80:(Tradenarpe for a white.cart)oa^^ 11.8 parts 



35 The above Ingredients were homogeneously pulverized and mixed to form a dry f lowable. 
[Formulation Example 20] Granular wettable powder (dry flowable) 



40 



45 



SO 



Compound (1) ' ' 38 parts 

Compound (6) . 38parts^ 

Isoban No. 1 (tradenanrie for an anionic surfactant, manufactured by Kuraray Isoprene Chemical Co., 10 parts 

Ltd.) . ; . — 

Vanilex N (Tradename for an anionic surfectaht, manufactured by Sanyo-Kokusaku Pulp Co. Ltd.) 5 parts 

Carplex WO (Tradename for a white cartx3n. manufactured by Shionogi Phiarnnaceutical Co., Ltd.) . 9 parts 



The above jngredients.were homogeneously pulverized and mixed to form a dry flowable. 



55. 
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[Formulation Example 2 1 ] Granule 
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Compound (1) 


0.05 part 


Conpound (2) 


0.4 part 


Bentonite 


50.0 parts 


Talc . 


44.55 parts 


Toxanone QR-3 1 A (Tradename for an anfonic surtectant, manufactured by Sanyo Chemical Industries. 


5 parts 


Ltd.) 





20 



The above Ingredients were homogeneously mixed and pulverized, and after addition of a small amount of waterj 
the mixture was kneaded, mixed and granulated by an extrusion-type granulating machine, followed by drying to obtain 
a granule. 

[Formulation Example 22] Granule- . 



25 



30 



35 



Compound (1) 
Compound (3) 
Bentonite 

Talc ^ . 

Toxanone GR-31 A (Tradename for an anionic surfactant manufactured by Sanyo Chemical Indus- 
tries, Ltd.) 



0.015 part 
0.45part 
50.0 parts 
44.535 parts. 
5 parts 



40 



The above ingredients were homogeneously mixed and pulverized, and after addition of a small amount of water, 
the mixture was Kneaded, mixed and granulated by an extrusion-type granulating machine, followed by drying to obtain 
a granule. 

[Formulation Example 23] Granule 



45 



so 



55 



Compound (1) . 
Compound (4) 
Bentonite 
Talc 

Toxanone GR-31 A (Tradename for an anionic surfactant, manufectured by Sanyo Chemical Industries. 
Ltd.) 



0.01 part 
0.6 part 
50.0 parts 
44.39 parts 
5 parts 



The above ingredients were homogeneously mixed and pulverized, and after addition of a small amount of water, 
the mixture was kneaded, mixed and granulated by an extrusion-type granulating machine, followed by drying to obtain 
a granule. 
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5 








Compound (1) ; 


O.OVpart 




Compound (5) ' \ ; . 


0.6 part 




Bentohite 


50.0 parts 


10 ' 


Talc ; 


44.39 parts 




Toxahone QR-3.1 A (Tradename for an anionic surfeictant. manufactured by Sanyo Cheniical Industries, . 


5 parts 




Ltd.). - 





15 



The atx5ve ingredients were homogeneously mixed and pulverized, and after addition of a small amount of water, 
the mixture was kneaded, mixed and granulated by an extrusion-type granulating machine, followed by drying to obtain 
agranlile. 

[Formulation Example 25] Granule^ 



25 





Compound (1) 


0.25 part 




Compound (6) 


0.25 part 




Bentonite. 


50.0 parts 


30 . ' . ... 


Talc ; 


44.5 parte 




TpxanoneGR-31A : \ 


5 parte 




(Tradename for an aniqnic surfactant, manufactured by 




35 : . ' /■ v' 


Sanyo Chemical Industries. Ltd.) 





' The above ingraJlents were homogeneously mixed and pulverized, and after addition of a small amount of water, 
,4b the mixture was kneaded, mixed and granulated by an extrusjon-type granulating machine, followed by drying to obtain 
a granule. . ■ ' . ' " : , ' " 

[Formulation Example 26] Flowable ^. 

^ 45, : ' ■ y . - . ■ *. : .■ . .. ' . " • ■ / • 





Compound (1) , 


4 parts 


so 


Desmedipham ' ; 


40 parts 




Agrizole S-71 1 (Tradename for a npnionic surfactant, manufactured by Kao Corporation) 


8 parts 




Lxinox 1000C (Tradename tor an anionic surfactant, nianutoctured by Toho Chemical Industry Co , 


0.5 part 




Ltd:) , r ; / * - ' 




55 


1 % Rodopd water (Tradenanrie for a thickener, manufactured by Rh6ne-Poulenc) 


20 parts 




Ethylene glycol (anti-freezing agent) 


8 parts 




Water \ , 


19.5 parts 
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The above ingredients were homogeneously mixed to form a f lowak>le. 
[Formulation Example 27] Wettabte powder 



10 



IS 



20 



25 



Compound (1) 
Cycloate 

Zeektite PFP (Tradename for a kaolih-type clay, manufactured by ZeeMite Industries Co.. Ltd.) 

Sorpol 5050 (Tradename for an anionic surfactant, manufactured by Toho Chemlcal lndjustry Co.. Ltd.) 

Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co.. Ltd.) 

Carplex #80 (anticaking agent) (Tradename for a white carbon, manufactured by Shionogi Pharmaceu- 
tical Co.. Ltd.) 



0.5 part 
30 parts 
44.5 parts 

2 parts 

3 parts 
20 parts 



The above ingredients were homogeneously pulverized arui mixed to form a wettable powder. 
[Formulation Example 28] Wettabte powder 



30 



35 



Compound (1) ' 1 part 

Diallate 30 parts 

Zeeklite PFP (Tradename for a kaolin-type clay, manufactured by ZeeMite Industries Co., Ltd.) 44 parts 

Sorpol 5050 (Tradename for an anionic surtectant. manufeictured by Toho Chemical Industry Co., Ltd.) 2 parts 

Lunox 1000C (Tradename for an anionic surtectant, manufactured by Toho Chemical Industry Co.. Ltd.) 3 parts 

Carplex #80 (anticaking agent) (Tradename for a white cartx>n, manufactured by Shionogi Pharmaceuti- 20 parts. 
calCo., Ltd.) 



40 The above ingredients were homogeneously pulverized and mixed to form a wettat>le powder. 
[Formulation Example 29] Flowable 



45 



so 



55 



Compound (1) 
Lenadl 

Agrizole S-71 1 (Tradename for a nonionic surfactarrt, manufactured by Kao Corporation) 

Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co.. Ltd.) 

1% Rodopol water (Tradename for a thickener, manufactured by Rhdne-Poulehc) 

Ethylene glycol (anti-freezing agent) 

Water 



2.5 parts 
40 parts 
8 parts 
0.5 part 

20 parts 
8 parts 

21 parts 



13 

BNSDOCID: <EP 0766918A1J_> 



EP0 766 918A1 

The above ingredients were homogeneously mixed to form a flowable. 
[Formulation Example 30] Flowable . 



10. 



15 



Compound (1). 

TCA' ' 

Agrizole S-71 1 (Traderialme for a nonionic surfactant, manufactured by Kao Corporation) 

Lunox 1006c (Tradename for an anionic surfactant, manutoctured by Toho Chemical Industry Co.. 

1% Rodopd water (Tradename for a thickener, manufactured by Rhdne-Poulenc) \ 

Ethylene glycol (anti-freezing agent) - 

V\teter „ 



0.4 part 
40 parts 
8 parts 
0.5 part 

20 parts 
8 parts- 
23.1 parts. 



20 



25 



The above ingredients were homogeneously mixed to form a flowable. 
[Fprmulatioh Example 31] Wettable powder 



30 



35 



40 



45 



Compound(i) 

Pebulsite : . * : / . 

ZeeWite PFP (Tradename for a kaolin-type clay" manufactured by ZeeWite Industries Co., Ltd.) 
Sorpol 5050 (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., Ud.) 

Lunox lOdOC (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co.. . 

Ltd,)' ' , "■ ^ . - -r . 

parplex #80 (anticaking agent) (Tradename for a white cartoon, manufactured by Shionogi Pharma- 
ceutical Co.. Ltd.) 



0.75 part 
30parts - 
44.25 parts 
2 parts 
S parts . 

20 parts ' 



The above ingredients were homogeneously pulverized and rtiixed to form a wettable powder. 
[Formulation Example 32] FlowakDie 



Compound (1) • 


2 parts 


Endothal: • ' V' • - * • ' 


40 parts 


Agrizole S-711 (Tradename for a nonjonic surfactant, rnanufactured by Kao C^^ 


8 parts 


uinox 1000C (tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co.. 


0.5 part 


Ltd.) 


1% RodoppI water (Tradename for a thickener, manufactured by Rh6ne-Poulenc) 


20 parts 


Ethylene glycol (anti-freezing agent) 


Sparts 


Water vi 


21 .5 parts 
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The above ingredients were honiogeneously mixed to form a f bwable. 
[Formulation Example 33] Wettable powder 



10 



15 



20 



25 



Compound (1) 
EPTC 

Zeeklite PFP (Tradename for a kaolin^type clay» manufactured by Zeetdite Industries Co., Ltd.) 

Sorpol 5050 (Tradename for an anionic surfactant, manufactured byToho Chemical Indusfry Co., Ltd.) 

Lunox 1 0OOC (Tradename for an anionic surfectant, manufactured by Toho Chemical Industry Co.. 
Ltd.) 

Carplex #80 (anticaking agent) (Tradename for a white cartx)n, manufactured by Shionogi Pharma- 
ceutical Co., Ltd.) 



0.75 part 
30 parts 
44.25 parts 

2 parts 

3 parts 

20 parts 



The above ingredierits were homogeneously pulverized and mixed to form a wettable powder. 
[F=brmiilation Example 34] Wettable powder 



30 



35 



40 



45 



Compound (1) 8 parts 

Fluazifop-P-butyl '\ 20 parts 

ZeeMite PFP (Tradename for a kaolin-type clay, manufactured by Zeeklite Industries Co., Ltd.) r . 47 parts 

Sorpol 5050 (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co.. Ltd.) 2 parts 

Lunox 1000C (Tradename tor an anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.) 3 parts 

Carplex #80 (anticaking agent) (Tradename for a white cartx>n, manufactured by Shionogi Pharmaceuti- 20 parts 
cal Co.. Ltd.) . , 



The above ingredients were homogeneously pulverized and mixed to form a wettable powder. 
[Formulation Example 35] Wettable powder 



50 



55 



Compourd(1) 4 parts 

Sethoxydim 32 parts 

Zeeklite PFP (Tradename for a kaolin-type clay, manufactured by Zeeklite> Industries Co.. Ltd.) 39 parts 

Sorpol 5050 (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.) 2 parts 

Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.) 3 parts 

Carplex #80 (anticaking agent) (Tradename for a white cartx>n, manufactured by Shionogi Pharmaceuti- 20 parts 
cal Co., Ltd.) 
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The above ingredients were homogeneously pulverized and mixed to form a wettable powder. 
[Formulation Example 36] Flowable 

5 





Compound (1) 


7 parts 


10 


Haloxyfop-methyl 


39.2 parts 




Agrizole S-71 1 (Tradename for a nonionic surfactant, manufactured by Kao Corporation) 


8 parts 




Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co.. 


0.5 part 




Ltd.) 


15 


1% Rodopol water (Tradename for a thickener, manufactured by Rhdne-Poulenc) 


20 parts 




Ethylene glycol (anti-freezing agent) 


8 parts 




Water - 


17.3 parts 



20 



The above ingredients were homogeneously mixed to form a flowable. 
[Formulation Example 37] Flowable 

25 



30 



Compound (1) 


20 parts . 


Quizalbfop-ethyl. 


20 parts 


Agrizole S-71 1 (Tradename foir a nonionic surfacfant, manufactured by Kao Corporation) 


8 parts 


Lunox 1 0OOC (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co: . 


0.5 part 


Ud.) " . . 




1% Rddopd water (Tradename for a thickener, manufactured by Rhohe-Poulenc) 


20 parts 


Ethylene glycol (anti-freezing agent) 


8 parts 


Water ' ' ' 


23.5 parts 



The above ingredients werie homogeneously mixed to form a flowable. 

45 ' 



so 



55 
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[Formulation Example 38] Flowable 



Compound (1) 


4 parts 


Trifluralin 


40 parts 


Agrizole S-71 1 (Tradename for a nonionic surfactant, nianufactured by Kao Corporation) 


8 parts 


Lunox 1000C (Tradename for an anionic surfactant, manufoctured by Toho Chemical IrxJustry Co.. 


0.5 part 


Ltd.) 




1% Rodopol water (Tradename for a thickener, manufactured by Rhdne-Poulenc) 


20 parts 


Ethylene glycol (anti-freezing agent) ...... . . _ ........ . . . , . _ - . 


8 parts^ 


Water 


19.5 parts 



^ The above Ingredients were homogeneously mixed to form a flowable. 
. [Formulatbn Example 39] Flowable 



25 





Compound (1) 


2 parts 




Diethatyl-ethyl 


40 parts ' 


30 


Agrizole S-71 1 (Tradename for a nonionic surfactant, manufactured by Kao Corporation) 


8 parts 




Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co.. 


0.5 part 




Ltd.) 






1% Rodopol water (Tradename for a thickener, manufactured by Rhdne-Poulenc) 


20 parts 


3S 


Ethylene glycol (anti-freezing agent) 


8 parts 




\Afater 


21.5 parts 



40 

The above ingredients were homogeneously mixed to form a flowable. 
[Formulation Example 40] Wettable powder 

45 





Compound (1) 


0.75 part 


50 


Compound (2) 


6 parts 




Diallate 


22.5 parts 




ZeeMite PFP (Tradename for a kaolin-type clay, manufactured by ZeeMite Iridustries Co.. Ltd.) 


45.75 parts 




Sorpd 5050 (Tradename for ah anionic surtectant. manufactured by Toho Chemical Industry Co. . Ltd.) 


2 parts 


55 


Ljjnox 1000C (Tradename for an anionic surfactant, manu^ctured by Toho Chemical Industry Co.. 
Ltd.) 

Carplex #80 (anticaking agent) (Tradename for a white carbon, manufactured by Shionogi Pharma- 
ceutical Co.. Ltd.) 


3 parts 




20 parts 
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The above ingredients were homogeneously pulverized and mixed to form a wettable powder. 




5. 


[R)i^muiatioh Exaniple. 41] Wettable powder 

, ■ ■ • ..- . - . . . . - .• . ■• - 




10 , 


Lrompouna \i / 


2.6 parts 


Compound (2) , ' " 


'20.8 parts 




Fluazifbp-P-butyl 


6.5 parts . 




-Zeeklite PFP (Tradename for a kaolin-type clay, manufactured by ZeeWite Industries Co.. Ltd.) 


45.1 parts 


15 


Sorpol 5050 (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.) 


2 parts 




Lunox :1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.) 


3 parts 




Carplex #80 (anticaking agent) (Tradename for a white carbon, manufactured by Shionogi Pharmaceu- 
tical Co., Ltd.) = ^ 


20 parts > 


20 . 


The above ingredients were homogeneously pulverized and mixed to form a wettable powder. 


> 


25 


[Formulation Example 42] Wettable powder . . 


... 




oompound (1) . . • 


1.8 parts 




Compound (2) * . 


14.4 parts 




Sethoxydim 


14;4 parts 


35 


Zeekiite PFP (Tradename for a kaolin-type clay manufactured by ZeeWite industries Co.. Ltd ) 


44.4 parts 




Sorpol 5050 (Tradename tor an anionic surfactant, manufactured by Toho Chemical Industry Co.. LW.) 


2 parts 




Lunox 1 0OOC (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Ca. Ltd.) 


3.parts . 


40, 


Carplex #80 (anticaldng agent) (Tradename for a white carbon, manufactured by Shionogi Pharmaceu- 
tical Co., Ltd.) 


20 parts 



The above ingredients were homogeneously pulverized and mixed to form a wettable powder. 

45 • ■ . : - ' . ■ . ] ' ' 



SO * 



55 
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[Formulation Example 43] Flowable 



10 



15 



Compound (1) 
Compound (2) 
Haloxyfop-methyl 

Agrizole 8-71 1 (Tradename for a nonionic surfactant, manufactured by Kao Corporation) 

Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., 
Lid.) 

'^I %"Rdddi3brWater (Tradehj^^ 
Ethylene glycol (anti-freezing agent) 
\Naxer 



2.8 parts 
22.4 parts 
15.68 parts 
8 parts 
0.5 part 

20 ps»isr"^ ' 
8 parts: 
22.62 parts 



'20 



The above ingredients were homogeneously mixed tp form a flowable. 
[Formulation Example 44] Flowable 



25 



30 



35 



40 



Compound (1) 
Compound (2) 
Quizalotop-ethyl 

Agrizole S-71 1 (Tradename for a nonionic surfactant, manufactured by Kao Corporation) 

Lunox 1000C (Tradename for an anionic surfactant, manufactured by Tohp Chemical Industry Co., 
Ltd.) 

1% Rpdopol water (Tradename for a thickener, manufactured by Rhdne-Poulenc) 

Ethylene glycol (anti-freezing agent) 

V\fater 



4 parts 
32 parts 
4 parts 
8 parts 
0.5 part 

20 parts 
8 parts 
23.5 parte 



The above ingredients were homogeneously mixed to form a flowable. 



45 



50 



55 
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[R>rmutation Example 45] Flowable 



'10 



IS 



Compound (1) . 2 parts 

Compound (2) 16 parts 

Trifluralin 20 parts ' 

Agrizole S-71 i (Tradename for a honionic surfactant, manufeclured by Kao Corporation) 8 parts ^ 

Lojhox 1 0OOC (Tradename for an anionic surfactant, mahulactured by Toho Chemical Industry Co.. 0.5 part 

.Ltd:).- . . . . 

1% Rodopol water (Tradename for a thickener, manufactured by Rhdne^Poulenc) 20 parts 

Ethylene glycol (anti-freezing agent) , ; 8 parts 

Water 25.5 parts 



20: 



The above ingredients were homogeneously mixed to form a fbwable. 
[Formulation Example 46] Flowable 



30 



35 



40 



Compound (1) 1.4parts 

Compound (2) 11.2 parts 

Diethatyl-ethyl ^ 28 parts 

Agrizole S-71 1 (Tradename for a hbiijonic suHactam 8 parts 

Lunox 1000C (Tradename for an anionic surfactant, mahulactured by Toho Chemical Industry Co., 0:5 part 

Ltd.)' , v- ' ■■ . y- : ' ■ 

1% Rodopd water (Tradename for a thickener, manufactured by Rhone-Pouted 20 parts 

Ethylene glycol (anti-freezing agent) ' 8 parts 

VWater V 22.9parts 



45 



50 



55 



The above ingredients were homogeneously mixed to form allowable. 
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[Formulation Example 47] Wettable powder 



10 



15 



Compound (1) 
Compound (3) 
Sethoxydim 

Zeekllte PFP (Tradename for a kaolin-type clay, manufactured by Zeeklite Industries Co., Ltd.) 
Sorpol 5050 (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., Lid.) 

Lunox 1000C (Tradename for an anionic surfactant manufactured by Toho Chiemical Industry Co., 

........ ..... ....... .... ...... ........... 

Carplex #80 (anticaking agent) Tradename for a white cart>oa manufactured by Shionogi Pharmaceu- 
tical Co., Lid.) 



0.8 part 
24 parts 
6.4 parts 
43.8 parts 

2 parts 

3 parts 

20 parts 



20 



25 



The above ingredients were homogeneously pulverized and mixed to form a wettable powder. 
[Formulation Exanple 48] Flowable 



30 



35 



40 



Compound (1) 
Compound (3) 
Quizalofop-ethyl 

Agrizole 8-71 1 (Tradename for a nonionic surfactant, manufactured by Kao Corporation) 

Lunox 1000C (Tradename for an anbnic surfactant, manufactured by Toho Chemical Industry Co., 
Ltd.) 

1% Rodopol water (Tradename for a thickener, manufactured by Rhdne-Poulenc) 

Ethylene glycol (anti-freezing agent) 

Water 



1.25 parts 
37.5 parts 
1 .25 parts 
8 parts 
0.5 part 

20 parts 
8 parts 
23.5 parts 



45 



so 



55 



The above ingredients were homogeneously mixed to form a flowable. 
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Compound (1) ' 


0.5 part 




Compound(4)- -.*. ^ ^. ! 


30 parts • 




Sethbxydim 


4 parts 




Zeekltte PFP (Tradename for a kaolin-type clay, manufactured by ZeeMite Industries Co.; Ltd.) 


•40.5 parts 




Sorpol 5050 (Tradename for an anionic surfactant, manufoctured by Toho Chemical Industry Co., Ltd.) 


2 parts ; 




Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical lndustry Co., LteJ.) 


3 parts 


15 


Carp] ex #80 (anticaking agent) (Tradename for a white carbon, manufactured by Shionogi Pharmaceu-: 
tical Co.; Ltd.) : - - 


20 parts 


20 


The above ingredients .were homogeneously pulverized and mixed to form a wettable powder. 




[Formulation Example 50] Flowable . 






Gompound(1). . 


0.65 part 




Compourid (4) , 


39 parts 


30 


Quizalofdp-ethyl 


0.65 part . 




Agrizole S-711 (Tradename for a noniohic surfactant, manufactured by Kao Corporation) 


8 parts 




Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., 

;Ud.). . .-. ' v'. • ■. / • ■ : . . /• ■ ■ 


0.5 part 


35 


1% Rodopol water (Tradename for a thickener, manufactured by Rhdh^ 


20 parts 




Ethylene glycor(anti-freezing agent) : ' 


8 parts/ 




Water 


23.2 parts 


40 


The above irigredierits were homogeneously mixed to fo^ 




[Formuiation Example 51] Wettable powder 

45 ; ; . • ■ . " . - ■ . . ■ ; 




so 


Compound (1) . ' 


0.5 part 


Compound (5) 


30 parts 




Sethoxydim 


4 parts 




Zeeklite PFP (Tradehame.for a kablln-type clay, rrianufactured by ZeeMIt^ Industries Co. , Ltd.) 


40.5 parts 


55 


Sorpol 5050 (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.) 


2 parts 




Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.) 


3 parts 




Carplex #80 (anticaking agent) (Tradename for a white carbon, manufactured by Shionogi Pharmaceu- 
tical Ca, Lid.) ; - : / 


20 parts 
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The abo\re ingredients were homogeneously pulverized and mixed to form a wettable powder. 
[Formulation Example 52] Flowable 

5 • • . 



10 


Confpound(l) 


0.65 part 


Compound (5) 


39 parts 




Quizalofop-ethyl 


0.65 part 




Agr Izole S-7 11 (Tradenarne f or a nprtiomc surfactant, manufacturj^^ _ ^ 


8 parts 


15 


Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., 
Ud.) 


0.5 part 




1% Rodopol water (Tradename for a thickener, manufactured by Rhdne-Poulenc) 


20 parts 




Ethylene glycol (anti-freezing agent) 


8 parts 


20 


'Water ' . '. ; ••■ ' 


23.2 parts 



The above ingredients were homogerieously mixed to form a flowable. 

25 ^ ■' ' V " ■ , 

[Formulation Example 53] Wettable powder 



30 





Compound(l) . 


7 parts 




Compound(6) 


7 parts 




Fluazifbp-P-butyl 


17.5 parts 


35 


Zeeklite PFP (Tradenarrie for a kaolin^type clay, manufactured by ZeeMite Industries Co^, Ltd.) 


43.5 parts 




Sorpol 5050 (Tradename fbr ah anionic surfactant, manufactured by Toho Chemical IrKlustry Co., Ltd.) 


2 parts - 




Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.) 


3 parts 


40 


Carpi ex #80 (anticaking agent) (Tradename for a white caibon, manufactured by Shtonogi Pharmaceu- 


20 parts 




tical Co.. Ltd.) 





45 ^ X!l® Qfcyyg j[!y''gd[ents wer e h omc^ 



so 



55 
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[Fbrmulation Example 54] Wettable powder 



10 



15 



Compound(1) 3parts 

Compound (6) v : . 3parts 

Sethoxydihn , 24parts 

ZeeWrte PFP (Tradename for a kaolin-type clay, manufactured by ZeeWlte Industries Co.. Ltd.) 45|i)arts 

Sorpdl 5050 (tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co. , Ltd.) 2 parts 

Lunox 1 0OOC (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., LteJ.) 3 parts ^ 

Carplex #80 (anticaking agent) (Tradename for a white carbon, manufactured by Shionogi Pharmaceuti- 20 parts 
cal Co.. Ltd.) . 



20 The above.ingredlerits were homogeneously pulverized and mixed to.form a wettable powder, 
z": [Formulation Example 55] Flowable / 



30 



35 



40 



45 



50 



55 



Cohripound (1) . ! 

Compound(6) " . . . '■ .* / 

Haloxyfbp-methyl 

Agrizole S-71 1 (Tradename for a nonionic surfactant, manufactured by Kao Corporation) 

Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., 
■Ltd.), : .■ ... : ■ ■ ^ - ■ 

17o Rodopol water (Tradename for a thickener, manufactured by Rhione-Poulenc). 

Ethylene glypor(kit|-freezihg agent) ' 

Water-.. :'. • . . ' ■ - ' /' ' . 



6 parts 
6 parts 

33.6 parts 
8 parts 
05 part 

20 parts 
8 parts. 
17.9 parts 



The above ingredlerrts were homogeneously mixed to form a flowable. 
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[Formulation Example 56] Flowable 



10 



.15 



Compound (1) 
Compound (6) 
QuizalPfop-ethyl 

Agrizole S-71 1 (Tr^ename for a hbnionic surfactant, manu^ctured by Kao Corporation) 

Lunox 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co.. 
Ltd.) 



1% Rodopdr watef (Tradei^^ a iBiid<Bner,l^ Rhdhe-Poulenc)^ 

Ethylene glycol (anti-freezing agent) 

W&ter 



15 parts 
15 parts 
15 parts 
8 parts 
6.5 part 

20 parte 
8 parts 

18.5 parts 



20 : ' . ■ • . - ■ • . . " . • ■ • ■ 

The above ingredients were homogeneously mixed to form a llowable. ; - ~ - 

Now, the following Text Examples are given to demonstrate that the combination of compound (1) with one of com- 
pounds (2) to (6) has a more excellent effect than their single formulations anticipate, namely has a synergic effect. 

25 . TEST EXAMPLE 1 

Plastic box having a length of 33 cm, a width of 33 cm and a depth of 8 cm were filled with sterilized diluvial soil, 
and slender amaranth was sown at a depth of about 1 .5 cm dep in each box. The plant was grown in a greenhouse at 
a temperature of from 20 to 25''C for 1 4 days and then treated with chemicals. Wettable powders of compound (1 ), com- 
30 pound (2), compound (3) and their mixtures were suspended and diluted with water to predetermined concentrations, 
and 10 ml of each suspension was uniformly applied to the foliage. The plant was grown in the plastic boxes placed in 
a greenhouse. 28 Days after the treatment, the aerial parts of slender amaranth were weighed, and the control rates 
(Eo) were calculated from the following formula. 



35 



40 



45 



so 



Eo(%) = p-(the weight of the plant in a treated area/the weight of the plant in the non-treated area)] x 1 00 

Although individual active connpounds usually have drawfc>acks in their herbicidal activities, the herbicidal effect of 
a mixture of two active compounds can exceed the simple sum of the effects of the individual cornpounds (the expected 
control rate). In such a case, it is called synergy. The expected control rate Ec of a specific combination of two herbi- 
cides is calculated as follows (Colby S. R.. calculation of synergic and antagonistic effects of herbicide combinations, 
•Weed", vol. 15, pp 20-22. 1967). 

Ec = a+p-(a-p)/100 

a: The control rate of herbicide A ap^ied at a rate of (a^ _ ^ ^ . ^ 

p: the control rate of heit5icide B applied at a rate of (b^ 

Ec: The expected control rate of herbicide A applied at a rate of (a) kg/ha and herbicide B applied at a rate of (b) 
kg/ha. 

Namely, when Eo is larger than Ec, the effect of the herbicide combination is considered as synergy. 
The results are shown in Table 1 and Table 2. The symbol in the Tables has the following meaning. 

A: Slender amaranth 



55 
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l^ble 1 





Herbicidal effects of single formulations (control rate 






%). 






Compound 


Application rate of active 


A 






ingredient (g/a) 






Compound (T) 


0.1 


71 






0:2 


81 






0.4 


85 




Compound (2) 


- 1-6 


0 


15 _ ...•.'*.' 




3.2 


0 


' ■ ■■ • t 




6.4 


5 




Compound (3) 


1.6 - : 


0 






■ .'3.2 


9 .. 


20. ' ■ • \ '. ■■ 'V 






38 




6.4 



25 . 



30 



35 



; 40 



45 . 



50 . 
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Table 2 



5 


Actual and expected herbicidal effects of mixtures (control 
rate %) 




Application rate of active 
ingredient (g/a) 


A 






Actual value 


Expected value 


10 


Comp.(1) + Comp.(2) 








0.1 +1.6 








0.1 +3.2 


oo 


71 


15 


0.1 + 6.4 


85 


72 




0.2 + 1.6 


on 


O 1 




0.2+3.2 


on 


A1 
0 1 




0.2 + 6.4 






20 


0.4 + 1.6 








0.4 + 3.2 


QR 


RS 




0.4 + 6.4 


100 


86 


25 


Comp.(1) + Comp.(3) 








0.1 + 1.6 


84 


71 




0.1+3.2 


86 


74 


30 


0.1 + 6.4 


89 


82 


0.2 + 1.6 


90 


81 




0.2 + 3.2 


90 


83 




0.2 + 6.4 


93 


88 


35 


0.4 + 1.6 


95 


85 




0.4 + 3.2 


95 


86 




0.4 + 6.4 


98 


91 


40 


(The expected values in the table are calculated from Colby's 
equation, which is mentioned above.) 



From the results in Table 2, it is evident that mixtures of compound (1) with compound (2) and compound (3) have 
45 effects exceeding the expected values and act synergically on slerid^ ara . 

TEST EXAMPLE 2 

Plastic boxes having a length of 33 cm, a width of 33 cm and a depth of 8 cm were filled with sterilized diluvial soil, 
so and tufted knotweed was sown at a depth of about 1 .5 cm. The plant was grown in a greenhouse at a temperature of 
from 20 to 25°C and then treated with chemicals. Wettable powders of compound (1), compound (4), compound (5) and 
their mixtures were suspended and diluted with water to predetermined concentrations, and then 1 0 ml of each suspen- 
sion was uniformly applied to the foliage. The plant was grown the plastic box is placed in a greenhouse. 28 Days after 
the application, the aerial parts of tufted knotweed were weighed, and the control rates (Eo) were calculated in the 
55 same manner as in Test Example 1 . The results are shown in Table 3 and Table 4. The symbol in the Tables has the 
following meaning. 

B: Tufted knotweed 



27 

BNSDCCID: <EP ^076691 8A1J_> 



EP 0 766 918 A1 



Tables 





Herbicidal effects of single formulations (control rate 






%) 






Compound' 


Application rate of active 


B 






ingredient (g/a) 




10 


' Compound (1) 


0.1 


62 






0.2 


. 71 






0.4 


-80 




Compound (4) 


. : 1.6 


29 


IS - 












3.2 


66 


'J ■ ' ^ ■ ' . • 




6.4 


100 




Compound (5) 


1.6 . 


0 


20 . . ' . ' ' 




3.2 


30 






6.4 


43 



25 . 



30 . 



. 35 



40 



45 



SO 
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Table 4 





Actual and expected herbicidal effects of mixtures (control 


5 




rate%) 






Application rate of active 




B 




ingredient (g/a) 






10 




Actual value 


Expected value 


Comp.(1) + Comp.(4) 








0.1 + 1.6 


80 


73 




0.1+3.2 


93 


87 


IS 


0.1+6.4 


100 


100 




0.2 + 1.6 


85 


79 




0.2+3.2 


95 


90 




0.2 + 6.4 


100 


100 


20 


0.4 + 1.6 


.89 


86 




0-4 + 3.2 


100 


93 




0-4 + 6.4 


100 


100 


25 


Conp.(l) + Comp.(5) 








0.1 +1.6 


73 


62 




0.1+3.2 


80 


73 




0.1 +6.4 


83 


78 


30 


0.2 + 1.6 


83 


71 




0.2+3.2 


85 


80 




0.2 + 6.4 


90 


83 


35 


0.4 + 1.6 


83 


80 




0.4 + 3.2 


90 


86 




0.4 + 6.4 


95 


89 




(The expected values in the table are calculated from Colby's 


40 


equation, which is mentioned above.) 





The results in Table 4 clearly indicate that mixtures of compound (1) with compound (4) and compound (5) have 
45 effects acceeding the expectedjvalues ^nd act synergically on tufted knotweed. 

TEST E)CAMPLE 3 Herbicidal effects and phytotoxicity test 

Plastic boxes having a length of 33 cm. a width of 33 cm and a depth of 8 cm were filled with sterilized diluvial soil. 

so and sugar beet, wild oat, blackgrass, common lambsquater, common chlckweed, kedlock, tufted knotweed and slender 
amaranth were sown in each box at a depth of about 1 .5 cm. The plants were grown in a greenhouse at a temperature 
of from 20 to 25^C for 14 days and then the flowables prepared in accordance with Formulation Example 1 1 . Formula- 
tion Example 12, Formulation Example 13, Formulation Example 14 and Formulation Example 15 were diluted with 
water and applied uniformly to tiie foliage. 28 Days after tiie application, the effects on respective weeds and sugar be t 

55 were evaluated on tiie basis of ttie folfowing standard ratings. 

Standard ratings 

5: Complete destruction or control rat of more than 90% 
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4: Control rate of frorn 70 to 90% 

.3: Control rate of from 40 to 70% 

2; Control rate of from 20 to 40% 

1 : Control rate of from 5 to 20% 

0: Control rate of less than 5% 



The results are shown in table 5. The symbols in the Table have the following meanings 

A: sugar beet, B: wild oat. C: tilackgrass, D: commoii lambsquater. E: common chickweed. F: kedlock, G: tufted 
knofrweed, H: slender amaranth . 



Table 5 



Herbicidal effect and phytotoxicity against sugar beet 




Application rate of f lowa- 
ble(g/a) 


A 


B 


C 


D 


-E 


F 


G 


H 


Example 1 1 


/ 10 


0 


5 


5 


5 


5 


5 


5 


5 


Example 12 


33 


0 


5 


5 


5 


5 


5 


5 


5 


Example 13 


67 


0 


5 


5 


5 


5 


5 


5 


5 


Example 14 


, .-. 67 • [ " 


0 


5 


5 


5. 




' "5 


5 


5 


Exanrple 15 


2.5 


a:. 


5 


5 


5 


5 


5 


5 


5 



'Claims V 

1. A herbicidal composition cotitaining a f luoropropylthiazoline derivative represented by the formula (1): 

pCHa 

• • (1) 




:S N-S02NH CNH-(/ N 



OQH3 



^nd at least one compound selected from the group consisting of compounds represented by the following formu- 
lae (2). (3), (4)^(5) and (6) as active Ingredierts. ' \ \ ' 
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2. The herbicidal composition according to Claim 1 , which contains the compound represented by the formula (2) in 
combination with the f iuoropropylthiazoline derivative. 

3. The herbicidal composition according to Claim 1 , which contains the compound represented by the formula (3) in 
combination with the f Iuoropropylthiazoline derivative. 

4. The herbicidal composition according to Claim 1 , which contains the compound represented by the formula (4) in 
combination with the f Iuoropropylthiazoline derivative. 

57 The herbicidal conposition according to ClairnT, which contains the compound represented by the (formula (5) in 
combination with the f Iuoropropylthiazoline derivative. 

6. The herbicidal coirposition according to Claim 1 . which contains the compound represented by the formula (6) in 
combination with the f Iuoropropylthiazoline derivative. 
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